The possibilities for transition from an unstable community with periodical crisis phenomena to a globally steady, stable and dynamically developing community in the situation of technical progress are discussed on the base of a simple mathematical model for an isolated "producers-managers-product" community. The essential tool for studying the mathematical model is pattern recognition methods.
Introduction
From our point of view, the willingness to study the evolution of the human society more thoroughly may be implemented by creating and investigating mathematical models capable of explaining the observed reality and suggest possible ways to improve it. Constructing an adequate model for such a sophisticated and diverse object as a human society is the task unlikely to be fulfilled. Instead, simple mathematical models are of interest that can open an opportunity to analyze quite complex objects. At the same time, the evolution of the society can hardly be described as a dynamic system. It is possible to introduce major features of the society and describe their interaction using a dynamic system, completing the model with a significant number of parameters characterizing the society under consideration. This way there will be a possibility to study the evolution of the society depending on the model parameters. A sample of this model is a simple mathematical model of the "producersmanagers-product" community given in [1] . A simplified version of this model was analyzed analytically, partially confirmed, and partially supplemented by a small numerical study, whose possibilities turned out to be rather limited for a system with 15 parameters. However, even the incomplete results obtained in this process turned out to be quite interesting. They were analyzed by an historian, confirmed by the facts from the history of global community development and encouraged vivid feedback from the readers [2] . Owing to our attention to this topic and because of the new opportunities for the numerical studies of multidimensional dynamic systems with a large number of parameters we decided to return to this model, but in its full original version.
Brief presentation of the model
In the study of the model of an isolated "producers (those who actually make the product) -managers (do not make the product but assist in its production) -product (everything necessary for human life, what people consume and use)" community, the values of x, y, z are the numbers of producers, managers and products accumulated by the community. The interaction between them is described (roughly and approximately) in the following simple model as a system of three differential equations:
This model reflects the fact that competing people join in the community for more efficient production of the vital product. The model includes 15 parameters that reflect the level of technology development (g), the level of production management ( 

), the features that take into account an increase in production complexity along with its volume growth and depreciation (  , ), redistribution of the product between producers and managers (
), competition inside each group (a,b and d,e), the impact of one group on the other (l,m). The detailed description of the model can be found in [1] .
Application of pattern recognition methods to numerical studies of dynamic systems
A new technique of numerically studying dynamic systems by pattern recognition methods with an active experiment is represented in [3, 4] . This technique is based on forming selected data on the phenomenon in question using an appropriate mathematical model followed by its pattern recognition analysis. Standard procedures of the technique include the following:
-studying all possible kinds of steady motions in the system phase space (attractors); -constructing rough phase portraits as the total of attractors and the domains of their attraction in the phase space under given parameter values; Mathematical Modeling / L.G. Teklina 3 rd International conference "Information Technology and Nanotechnology 2017" 68 -studying the dependence of the rough phase portrait on parameter values by constructing a rough parametric portrait of the dynamic system. These problems are solved for any mathematical models described by the systems of ordinary differential equations regardless of their specific content. Their solution is formal and partially automated. All the obtained results are statistically reliable with the given probability 0 p . In addition, they may provide the basis for solving non-standard problems that are specific for each mathematical model considered. These problems are normally related to studying the dependence of motions in the system phase space on the model parameters. The algorithm for solving them includes the following stages:
 The formulation of the problem as a task for the analysis and research into the dynamics of attractors or system phase portraits.  The statement of the problem as a pattern recognition task.  Forming a learning sample to solve the task in the space of the system parameters based on the data on attractors or system phase portraits.  The selection of the informative features for solving the problem. Informative features for recognition are those system parameters whose change leads to the transition of an object from one recognizable class to another.  The search of hidden regularities by using different data mining methods on the set of selected features (constructing decision rules of recognition, cluster and regression analysis etc.).
Results of analytical and numerical studies of the mathematical model by pattern recognition methods
A qualitative study of the model as a dynamic system can be defined as the study of the system phase portraits and their dependence on parameters. Finding all possible types of attractors and system phase portraits in their rough version, constructing a rough parametric portrait of the system was fulfilled by numerical methods based on the use of the ideas and algorithms of pattern recognition. All the results are statistically reliable with the probability p>0.99. Below are listed some already published and new data on the qualitative study of the model [1, 4, 5] that are required for a better understanding of the issue.
Attractors, or steady motions in the system phase space under the given parameter values, correspond to the possible steady communities. The system attractors include the equilibrium states (steady and stable communities) and periodic motions (steady but unstable communities). Only three kinds of possible equilibrium states ) , , (
were found: a stable community
. A more extensive presence was noted of steady periodic motions, when all the three variables periodically change within the range of max min
but more often the following three types of cycles are encountered:
. Some cycles are characterized by the periods when some variables stay nearly unchanged. In particular, the moments of achieving and maintaining 0 min  z can be considered as crisis phenomena.
Rough phase portraits of the dynamic system give us an insight into how stable communities may exist in the society characterized by a specific set of parameters. Our research has shown that the system may include phase portraits with one attractor, these include three types of equilibrium states P P P y yz , , and all possible cycles, as well as portraits with two 
are the necessary conditions for the emergence of unstable communities ,...
are the sufficient conditions for the existence of globally steady and stable community P "producers-managers-product".
Problem statement
The research into the possible ways of the community evolution under certain conditions comes down to the study of the dependence of attractors and phase portraits on parameters. It is worth considering the possibility of moving from an unstable community with periodic crises to the globally steady, stable and dynamically developing community "producers-managersproduct" in the conditions of technical progress. In terms of mathematics, this task can be formulated as follows: which parameters and how should be changed in order to go over from the steady cycle C ( ,...) 
On the transition from an unstable community "producers-managers-product" to a stable one
Is it possible to move to the stable community provided   g without changing any other system parameters? Regardless of the cm bf  sign, the specific feature of the globally steady periodic motion (an unstable community) is the fact that with the growth of g while preserving other parameters instability does not disappear, i.е. the cycle never goes into a stable state of equilibrium. The level of the production power development does not ensure stability in the society. Moreover, the growth of g is always accompanied by the growing fluctuations and may cause crisis phenomena: the transition of cycle C to cycles ,... On retention of all the other parameters and the growth of g the cycle goes to the state of equilibrium only in the case of decreasing  . At the same time, the higher g is, the lower  must be: that with 0   lf ce it is necessary to reduce the level of economic management for the transition to a stable community. But what is this stable community? For this equilibrium with the growing g there may be two kinds of changes:
-with growing g (often rather insignificant) the equilibrium transits to the cycle whose changes with the growing g are described above; -for small  the equilibrium , but * y grows, which, most likely, is the effect of the idealization of the processes described by the model, since this phenomenon will necessarily lead to a change in the parameters of the model, and, consequently, to a change in the phase portrait.
Considering the aforesaid it is possible to conclude that the transition to the stable (non-crisis) community may occur only when changing the parameters characterizing relations between the groups and the redistribution of the products made. In particular, studies have shown (see section 4) that sufficient conditions for emerging and keeping the globally steady equilibrium (stable community of type ( Thus, the conditions for the existence of a globally steady, stable and economically efficient community "producersmanagers-product" may be described with the following inequalities for the parameters describing this community: 
